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im^m^i Buf2%fe«^^*ii:-&snsisif^i8)e*'5 
±9 5MB%&rf<D^'SX'S>^ct^mwLt-r^n^^ 

it. •(b^!|^K©!2illK«. S?Sffl^<oa{t, ife. fix n 



m 6 sfcttw^]! 7 icE«to{*a^i)isJ^fefflfiK'^. 
mi:A±<omn^-^^Lxts:^iiim^mm^^iiimt. m 

®)t^«*jbV iRfli«Jik:feltS-b;KD)t^«ia»cJt'< 

[ii^s 1 9 ] m.ii^<Dmi»t. * t) ^iffls w^t 
mimcit'^x-mx^^^mmsm.^^ut. m^mwt 

^fstii-rsa^^i 8$fciiia^]^i 9tcie«ci)i6^iis 
[0 0 0 1 3 

m}=t<D%^m^mmr^^<ox'^^„ *^B^©^fe 

[0 0 0 2] 
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mSvWlCRljSe^lcfgfe • ^Sfet-Sxl^i^ h o n S -y ^7 

[0 0 0 3] Sfc. pH. -(':t>3tiS, t^jK^Ka. ?S 
So ea^tf^ !ItBaHS61-149926#li^T?l±«WOf^fflt? 

?8[«:*!RBi'r ssi^^^ y^i' t mm^mt^^ ^^^^ vtcm 

Bg61-151625#d^^T'a. «feL;felS^^y;V*^<'^r 
62-925^i^^T' lira* ^{bfc J: t3 T JSf*^ MKf 51f 

ta, mm^9- 1 6 008 1 mxiiis-^.^fji'com^ 

[0 0 0 4] m3^<D^&^n^'t<Di$.W]lC^^>X.. 

[0 0 0 5] 2fettfe^i:?SSi:0<'''*3»d>*'5'^^-* 
[0 0 0 6] 3nJS[fSS1SS4^?y;i'Sr*iJffitT)l6 



[0 0 0 7] *fc, qf|iBBS61rl51625^^«lTli, Sfe 

25€i^«iT'ttiaiS[^{ticj;oT?s#:^eRBft'r5is^^y 

[0 0 0 8] !RFBI¥4-274480^i:;«TH±ai3^%JS-a-L:fe 

oo8i^i:^i?ttig;i^?^y;v©}gttas{b**iJffl \^xm.m^ 

[0 0 0 9] 

[fiB^Tb^^gsi t <fe ^ i: -r^mmi ^m^^<om i © s w 

[0 0 10] . 

40 [»IB%»SSfrSfc«><0*©] ±f5Lfemi©SWlis 

*'MC>f^-%'fi: <}; S?S#:<DMfc ^3 iRffif 

^^}]^fp\cmi<&iimm&L±(Dmn^'^mLx^^ct 

[0 0 1 1] ±^l.tzmz<DSmt. $iM<0##»i:j;S 

50 ?g#:<3[)Biafiit:j;«3S^TS, iRiiffi-rsai^?y;i"t'icfaa?R 
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s. 

[0 0 12] ±^iLtcm3<DEff3l,i. -jt^KDS^WtcW 

[0 0 13] ±IBLfcm4 cDge^«> JSftOKflftlC* »? 20 
•r «ft«lEi)IS^Sffi^'^'^®*'M®^^-^tJ^ * t) . tulE 

[0 0 14] 

mmm^o:>mit. 9e<DU-^. mcoi^^. m.n<Di^ 
aiLft«^{b rstts^fe-^s ^nicj: 



J; t) ;*c # < jS: S C * 5^ L T C ^ S c 
[GO 1 5] C<D^o1S:. It^© 

Co 0 1 6] J-XT, *^fl^(D«iRe*Bf^o</^TPfflicSi 

?Sffifiic©^{kv ^<^>{>t^. SW<0{^-^> fiS^ 

(D{m-ii E cDf Jiaic <): T ?fift%eRflK LftiS^ft «}Pi 

[0 0 17] ^»c$iJSfcjSStt?iE^?y;l/%<kt)Rf*Wti: 

7i"J 7^'U;i/K7;i'4^;i/ 
xX'r;ViS:Hi:0«*^ft<^Sg«8ft-^*®^*i> "^P 

(^^J) 7i'U7Vg!7;i'4^;i/xxx;i'^Hi:c7D«a 

i'U;l/7^F. t: Ka:^^>>x^;U 7^7 

71^1; ;VS?7;V4^;i'XXx;i'*ifi:£0^^M 
■&ftcDSi«ft-^^cO^Mffix d?'J7i";;l'75 K7;l'4^ 
;^x;^4-^>i6©Sgffift^*©^JS«^ 7 U ;i/7 5 K7 
(^^?) 7i";;l'7 5 F. t: Ka^ 
i/x^;l/ 7i">' V-h, (p(:5f) 7iJ'U;l'K7 

;l/i»^;l/XXr E t <D««-&ft<D5i?«ft-^^-<D^« 
ffi, :j?US?;>{^;V7S/rDt!;P (p^^?) 7^";;l/7 5 
K<DSI1®ft^^-<^)JS^ffi. i/-;^^;b7 5yyDlf;l/ 
^) 7^'J;l'75Ki: (^:5f) 7i7U;l'^^ (^^) 7 
e'U;l'7SF\ t Ka4^5/X'?^;l' 7i'Ul-'- 
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U ?\m<O^Mmt (^^) 7^V )V7 3. FOtt 
Coo 1 8] mi?tJ;S^ffi?S1tSimH®<t^%H<^® 

:5')7^"JP— h, (pt^r) 7i^U;l'B?7;V4^;l'XX'r 

5 K7;i'*;i/x;V5^ viSosgm-^ ^) 7 y ;i'7 
= j.-7;P4i;bX;l'd-x>^i: (^^) 7^';;l/75F, t 
FD?l^->x^;l/ (p<?) 7i";^-F. 7i"J 
;i/K7;v^;i^xX7^;V* if H*^ 
wen. <};0»tL.<a> .-SU e^;VX;l/d-x>KOSi 

7i'y;V75 F77V'4=^;l'X;l/*;>K<05B<S(** 

t!U i/'ju-^i^^a-^-r K^H07;l'^;HirU S^>ifi> 7 
;l/4^;l/7>'€-xr>Aie, 7xx;l/7V't^'>i.iS, -rh 

Co 0 1 9] m«n:<J;5B?ft • a7cl£:J;-oT*iJ»iC^-r 

^^;i'7sy>^Dt^;V'7:^y;i'7a K*if05}?y cn- 
7;i'^;i/Bgl7S/7;i/^;v C:''^') 7i'y;i'75 F] 

cD?l?«ifts .-}?y5^;<f^;l/75yx^;l'7^'Ul'-h. 

ys;x^;i/75yx^;u7tJ'y i^— h*if<o4?y (p« 
^f) 7iry;i/KN-7;i'4^;HigS7;i'^;i'XX7-;K0Sg 
filf*, ,-Kyx^u>o5i<s#v d?ytrx;i/fcfy5^:/©5§ 



<li, N-7}l^)Vmik7)V^)V 7^'y;l'7^ . 

FOUSffii^jb^^if&nSo e:ne)©^i^?y^Vi:. 
V^/y. 7.7,8.8-r F-7i^7y^/i/;^5'> (T C N 
Q) , -r F^>'7/'xf-U>'. >a5x;W hyxbD 
^^^fV^ ^7j<vWVK^3'>^«:ifO«^S1t^fc 

CO 0 2 0] |^(5Df^-^li-<};oTfiMJSS^-r§t<Di:Lr 

tt. LcsT (.Tmm^^mum ^t^^^^comm 

:ralf;l/7i' y;V75 F*^<D CN-7;b4^;V'S^ (p« 

7i'y;l/75F] cD51i)^«:'^N-7;l'^;l'@^ 
^f) 7^y;V75Fi: (,:>^^) 7^ y ^^K^<ktf€-©^ 
BJi, (^^f) 7iJ'y;V75F, (^^f) 

7 y ;VK7;i'^;Vxx-r;V* H«D 2 fi)c5JJW±<Dft«-a- 
tt:<DSgfil«:x sSy e^;l/;>«^;l'X— r;V©SH8%l. 
;l/-t;l/a— X. x'^;V-t;l/a— x^ k Fa4^->:/a fe?;l' 

y C^:?) 7i'y;l/7 5 F<73$g1Sf*i:4?y (^5?) 7^ 
y;l'g!<D5!i«Sf*3b^e)*S I P N«:fe<fct;*©gi5iJ'ff Wi* 
(7i'y;vK#fi!:*SP^MiJ:^KiSftbfc'6>©) ^ -^y 
7>y;l'75 F«r±fi!i^^i:f 2>«M-&ttcD5iS«i 

f*i;d?y 7i^V)]ym(ommm^&^^ i pn«: 

tt. CN-7;l'4^;l^^7;l'^;V75 F<D5ll1il«:, 
d?y (pf^f) 7^y;V75 F<D5B«f*i:5Sy 7 
30 y ;H?cD^<if*i:0 1 P litti^^XS^<0^f¥^WiS: 

C0 0 2 1] ^<D{t-%-ti:J;oTSiMJES-r5t><D4:LT 

-;V ^ ^a-f aSlilStf* i: 7 ^ y ;1'7 5 F i:©*ta-&f* 

^hV7V-)\^yi^iyo^ammWt7i^V)\'73 Ft 

40 c 0 0 2 2 ] mm(om^^i\:^'<^>^m<omtic j: ^ 

oT^£;ig mm-nm) rs. d?y (^^5^) 7^y;p^ 
^f) 7i'y;i/7aK<3!)«*^«t«^a§m. i^^jsitfiij* 

y ;l/7 5 ]^7)V^)i'7,?Vt-ym<0^mW. Wtit • MtzIc 
50 J;c>TJSig-r5N-7A4';l/Bgl7;V*;l' (^«^») 7^' 
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[0 0 2 3] *iMt£;^1ti«^^y;i'iOfti«^{fcSt±;*ct 
[0 0 2 4] iis^^y;i'fiit?i^ic^*$n«ssi^i:bT 

Vo i|tJC»$bV'i|aSttO.OlMiD~0.5/tin®t><^"^* 

(1/2) • A • • • • 

[0 0 2 8] -/s^^yMc^i^^r c<Di:v^mmTmn 

0 n m~ 8 0 0 n m<5DieH"r?*«<0t?x 

?y;l/it>T% lii^*4?cDP4Pit4> 0. 2/tmJXTi:*S 

^^^-^;ntiicjKi3Ma%m±^«?n5<: i:*^ 1 -ocDe 
[0 0 2 9] c(7).k^*ia?D5Ritxieaj-;i±<oR^?r^3Eg 



[0 0 2 5] $fc, cne.<Dfe^ic43(/^T. •J^^F'aii:^ 

[0 0.2 6] *^B^T'W. a^^tiia^^^y;i/(ftc-s-*^ 

[0 0 2 7] ia^:^?y;i'4'tc^*^n5MJi^©st±, la 
ifD?RlR^a«t^±<5D«**^i^^s•T?fes. cz.x. 

• (1) [A : %mLm 

a7b^<if$L<, j;«)»sb<ttio«a%~96as%cosE 

[0 0 3 0] semtij^iis^^^teffl^*!^ 

.40 f SJi-&lct±t8fBbfcJ;3tca-^S^=^J^? (vi? 
i,>Sci:*W*bi>o Itic, ffi^^^'s©^3«ifclSbT. 

mmffjTimm. tmrn^p^^^^it^fSLm^a^mrnhx 

[0 0 3 1] *5§«^cr)fgfe***^®f<Jffl}^flSlcli!|t»cSiJBS 
»*<iK?tt. :/p-j'i>«, ^5E)g«, ^ 

m^^i^m^h(ot)'^mm^mx'&^. ^i^-^x^m^. n 

50 ii;v^jS:if<30t#m3t)-*?>1^iJ:»*bV''o ISl[^«k::teitS?g»l 
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lc^mm&i^j:^^ti\ mi*. ffiPif*. ^S<*, ^TLK 

OlMm~5mniCDiIH>. t)j6F$ L < liO.Ol /i m~liraDCD«5 
HT'$)2)o ftgTb^O.Ol/imJ-XTT'feSil^ a?©M>K 

[0 0 3 2] ^/cx cne)<^>ii?aiSii^^^^^^«r'^sw « 

[0 0 3 3] *5ligc[)i^«mcnteRlRRrl6*M«: 20 

2> pH^ft-^«w J; ^a- zy^m^nmi'Fm icj^-^r. 

[0 0 3 4] J.)^±cO#1tA^5>> *fgB^cD5gfe*J«t±?S» 
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L.^^g^lt<DleH^iafiJtTM :2000~1 : 1 (5?^** . 
it^ : mm T'feSc 
[0 0 3 5] *^B^©«l4i:fJjl!lJt>gttl«^^^'/^V*^?> 

[0 0 3 6] CCD^felSaKlOV>T0 1 «ffl</>Tei?§-r 
;!)^®TbTLtdi:#;^e>ti5o lS;^y;l'*^iR 

*^Si$5<ii:t.fti^n> ^f^cll^:9•?y;^<Dgffi^^:*3^3■5 
y;KD8gil^^iKti^T';*:#*?tKi|XS^0S*^^i;> c 

t). sii^;g:-&>e-ri)»^^y;v*^^*s5t*«o#:sa^{k 

[0 0 3 7] *fgB^(Dft«^iaiy^fei|ifiK%»l4> 



(8) 



1 1-23655 



13 

[0 0 3 8] tfc. cn^commii. i^swofJia-pt 

^naPklSKi (iRftfi^) , (LED. Hf-ye*if) . 10 
[0 0 3 9] ^m^tl^Xoy^^ttf'^H^^m^. 

2 2^Sltfc:StS2 4f^*X'^— 9--2 6*/rLTJS^}$ 
[0 0 4 0] $iJ»#-^*@2 2 i:LT«. ««« 

14. mtsmmtN i - c rft-^^a^ftHic^s^n^^ 

[004 1] «^e*l#S%St3-fcil^tC«f5fB<D p 

[0 0 4 2] ^m^^m0it^m'^<D:^^m(Ditmm 

mM^m^Va 2 0 ©«JP*<0<(f * LV^filHtil M m~5 
00/t m. J; t> iif * L < 1*2 m~200 mOtEHT^So 

b^X h^ffi) c i:*^T-€-r. 500/1 m&.±Xi>iJt^^ 
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[0 0 4 3] :$^9t^m^ii9t(omm&^mm-r^m^M 

[0 0 4 4] 
[^0!|] 1 

S!:BS-H) 5.0g*fflt\ cnKTkSJft-f hV-^AO-eg 

:fe<fet;3ie7k50iiii^ia^Tai$Lfco <ioiteli^?gtc— 

^^4^ CD¥l^iK?'S*^3^0 AuBCDy^r^ v-T— VlSWfe 
ISi|^5.0g*^U J;<«l$bTg^L;r=c ^^icm 
ffiffltbTxtr^raDt: F'J>o.7g«S-&U J8?R*60 

©i^7l<»R7j<Stt*1)200g/gT'feofCo **i^i4 

SS. -r^tJ-t. f*^A^6 4<gS*0^ftJb^e.txfco 
[0 0 4 5] j:<7))S?*-SiiS (o.i2g/i) T-^ty 
7j<^lS}«*li«!b, Ctl*)tliSSlcniO^)16Jt«iB!l« 

^MtDK^^iDL p H3.0COSSttlC|SSib/-cliX*gB#(7)=& 
(A=600niD) ^SlJ^LfciS*. ^jPaB#«*>Il. 

6> iRSl^i4iKio.i6T?fe <)t^«*^{bt-SE: 

l5[JW<7)?t^ia*li:KSclfcfcEig,T'*fc. pH 
^3 . 0-7 . 5®«5HT*iaPg«lii:^{t:^ c i: -cJt^ita 
«:0.16 ~i.6CillHT7©PS«U:^;JtSiii;feT*^fco L 

[0 0 4 6] SIS®fi?iJ2 
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[00 4 7] cl(D*i[?^-^igg (0.12g/l) T'^tf 

?Sao^^^j&nL p H3.0cOK14tcP^Ufcl]XffiB#©S. 
^t^ias (A=600nm) Jii^miiKJi. 

wmo^^Jta[»;:MS<i ttStMT^fcc ??)Jc. pH 

[0 0 4 8]^^J3 

^^yv-tl,TN-'l'vyotf;l/7'i^y;l'75 KlOg. 40 
5g<!l^PJi: UT 9" U ve7.7 U ;l/7 5 KO. 1 g ^ffl 
l\ <:nic^e7j<20g. jii6i!^7>t-'J'A0.1 g, 

LT 1 ^iBlS*«JO. 1 II ni<D*— :d?>'r-7 -y ^'ffl^^ 
(.mm^) 8.0 g (^jftl^^-vd^y httS. ^7j<{t;d-4? 

:Caboiet30 0) ^jgxiDb. lSJ¥il 

la : y;Vy>'50) l,Og^>'i'D^4^-9->200m 1 
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x^p>'i/7 5:/cD50%7j<?g?S^^iaL. 
®7j<Sa$>J38g/gT'^ofco *y;HS^«llDf»lcd:-3 
TiP4?i^);'c:€^«3^2.5 mmtl.. ti3:t>t>. W^X-m 

[0 0 4 9] C:©«fe3e^*-^i8fi (0.15g/ 1 ) T 

•b;i/tAn^ 20X; (MrfflB#) fe<ttf5o°c ciccffiB#) <d# 

Jt^taS (A=600niD) *TBiJ^b;feie«x I»?EI^«»?J1. 

m&i^^'?vjm^<Dwm^<ticii^xmmt)mfSc 
mitimmffixs> 0 m^m d Ji lt t^^ftf s c: ^ « 

VrnX'^tCo Ltcti^-oX. *^B^O^fe*?m^cD**:SI 

[0 0 5 0] m&m4 

i&lJ(TO<k^*7'D-feXlc*Cii!i3iLfc, 7i"J;l/75 

Kiog. 5ieifaiji:bT^^u>'ex7^";;i'75 K0.2 
gic^e7j<50g> ^$tt.\^x-~:^f&mm.i Mm<o*- 

^) 10 g ij-fet^A-^V^^^ -y i'O^J'fcg'Ji: LTxt;V 
-/>909(?E£1±£i) ^ O.Olg^r^Db. ffii?ji-&L:fc7j< 

7>'^r-^7Al.O gniW^Wk. 60°CfCiaS^bTlOB#F^, 

s-&^tTofe. a-&3^T^> wm^mrm\^. cn*;*: 

■&Tfe«*-&WLfe7i'V;t'7 5 Fy^i/^tffco -^!K\nz. 
07 y ;l'7 5 Ky;l'Offi;'vl4^ lOg ^r^'^xa Jc A 

7^/'J;l/75 KO.I g*5<};tj:^@7j<50g> feJ:tf7^'; 
;i^^*g|55^if iRi^-ii-^:''c46{C7j<g?{k-f h U t>ha. h g ( 
7^7.';;i/gf<D-5-^05 ^iD;l^ cnicS^B^ 

^> 3lH5iEK7>^-^'A0.2 g^^Lfco ji-&?g*r 
B#ra]itij« L. 7 ;V7 5 Ky;nc 7 y ^PifSSTkrgJS 
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gi±*tj20;i mT'fe-pfco c(0 1 p Ny)m^^:km(o^ 
7i<icisa7i.rmmt£-&rco urn. lo-cic^if^w^mmm^ 

m5om<0&tii^^tiit^ cotft^*— 3£i«*(0.20 g 

wmmmm'izMcxn. 2o°c( liis^) 43j:t;5o°c( ir 

aiBt) <D#)t^«*( A=600iiiib) *igi|^L:feM^. I^iH 

■efesci:*^?., m^-m-^^f)^<o{mmt\^i^r>x^ 

^igSco^'fbaRrJSSWT'fet). 100 Hist) jgbTt^^fl: 

x^ct'^mmx-'^tc^ 

[0 0 5 1] «!ffi0!l5 

(1.0X1 0-3 ffloi/i ) 3ogi,c^wi.^^rzm^^^m%L 
fee cn^ztiioiTO (-f >'e^'>A-;^XK{b%) «8ift 

^ 7t7 ^Xtg^ff ^ 200 /X miDX'^— 9-— -PF^PS^K^JTM 
^^^■y;l'ite^«lg^fe t>*5200g©*BE{t'^ h U 

m^^i^Lxmm:kmmLft^mx^o. 

[0 0 5 2] ccoim*— :7?<^IT0:«t7;^*^TSf=*« 
^tfiv TMlOITomiS^rry— Hi: 3 VOitiJStW 

JtS tiiSi>] 1 5 % *^ $*J90 % ic^ft L T I > ^ <: 

im mmi^±m 0 jE t fc^ t ^ri e. s^ftf § c i: < 
[0 0 5 3] c(onBmmci:^mM^m<Dmt^^ 
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[0 0 5 4] *5fi^j6 

?y;i/«i^o.5 g^^eTKsogtc^^fti^-^TiSliJ-^y^l' 

b> iraf^lCfc^TH^^tLfeo tpl tSt©a«±lc77* 
';'^-:5f%ffll.-'T. Jfek:if!SLfe5l^m'R5%*<I50/im 

f4i4. ^^(ommiticii^xmmmi &wm ti^^it 

20 t> 20°CJ.XTT-|lfeTfeOs ^if)t^^jlL*V^*V 25 

*^6S^t?*fc<, *fe. c^Bi)S»wft^<ktt, 100 mu± 

HOD)t^*?te)tSffl wrt8«: t, ©-pass C i: fco 
30 [0 0 5 5] ite^tFiJ 

fee C(OMfe»-?<D*fok®7j<S«S^]300g/gT*feo 

feo *m^«pH^<k, m^mimmo:)maicii-oxpi 
mmcmm- m&ts'*i^ctti^X'^. i^mf^^^it^xn 

40 [0 0 5 6] c:<o^feiis^?y;i/«lf^%-^^?g* (2.0 
Lrzmmm<D'&^mm (A=6oonn.) ^m^Ltcm 

IK??gB#tlRifSB#tV-rniC*5(/^Tt*5l.6-Cfet3Jt 

i:ti^^(om^X'^^t.^x^t\^o Lfe^^oT, *%0^ 
50 0DfiafDMi8fiJ&l±OS^^jaS*^ADt*i^i:*^W<0 
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Co 0 5 7] 
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[0 2] *^B^©Jt^^?<Djl?$bl^-^©J^^*. 

Ct?^OSttW] 
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(54) VOLUME MODULATION TYPE COLORING MATERIAL, VOLUME MODULATION TYPE 
COLORING COMPOSITION, OPTICAL ELEMENT THEREFROM, AND UGHT MODULATION 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel 
volume modulation type coloring material giving 
enough contrast, having high response, and excellent 
in durability, its compsn., an optical element 
therefrom, and a light modulation method. 
SOLUTION: This volume modulation type coloring 
material 1 0 contains not less than saturated 
absorption concn. of a pigment in a polymer gel which 
swells or contracts by absorption and desorption of a 
liq. with a stimulus from outside. A volume modulation 
type coloring composn. 12 comprising this volume 
modulation type coloring material 1 0 and a liq. 
reversibly changes its volume and swells and 
contracts by heat, light, electric current, electric field/ 
magnetic field, pH, ion intensity, adsorption of a 
substance, change of soln. compsn., etc. When the 
polymer gel is swelled (a), the pigment in the gel is 
dispersed, and when the polymer gel is contracted (b), 
the pigment in the gel is in an agglomerated state, 
and absorption efficiency of light 14 under the swelled condition is higher than the absorption 
efficiency of light 14 under the contracted condition. 
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